Infrared fluorescence microscopy of stained tissues: principles and technic.
Infrared photomicrography was used extensively from 1927 to the 1940's, but received little attention during the last decades. However, studies of infrared fluorescence of stained sections could not be found in the accessible literature. Ramsley (1968) published quantitative data on infrared fluorescence of approximately 250 dyes bound to textile fibers. The intensity of infrared fluorescence of many dyes varied widely with the substrate. It was therefore deemed of interest to determine whether or not similar differences in infrared fluorescence may occur when dyes are bound to histochemically distinct tissue structures. Myofibrils and collagens stained with triarylmethane dyes were chosen as test objects. Kodak infrared cut-off filter No. 301 and Wratten filter #16 were used as exciter filters to remove infrared and UV-blue and the light of a xenon lamp. Wratten filter #70 and #89B were employed as barrier filters. Infrared radiation was recorded with Kodak Ektachrome infrared film. To facilitate correlation of infrared fluorescence patterns with visible images, tissues were photographed also with conventional color film. Stained myofibrils, e.g. in myoepithelium, smooth and striated muscle emitted strong infrared fluorescence; collagen showed little or no fluorescence. Barrier filter Wratten #70 permitted simultaneous demonstration of infrared fluorescence and of non-fluorescent structures and thus facilitated histopathological studies. Preliminary findings indicate decrease or loss of infrared fluorescence of stained muscle fibers in various lesions, e.g. myocardial infarction, Duchenne-type muscular dystrophy.